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[IMPS 1 1 ^.-x«R*»4>il*4Mt'*"*K^*** 

a, 

Mie'j u-x«^^lt. ( i ) n^m-ss^i: 
s.o , ( i i ) neiR^^ < — o^mwrt^ we 

fjlE^-^SKS.^H«IE^fi^l$r^*^^ *x «y T 
IWEtW x^litl»^f7 7b , i*&W*f 
[00013 

- YRVf&tyj *-k(led) ntfL&zmzmmx' 

(amenable) "Cfc* Z b IZ^MZtltl^ . 
[0002] 

(CD-ROM) Xti-f^^^t'r^-r^x^ (D 
VD) ^.fcdStffc^Wf*— ^KtHW *c9T-:?IE1f 

iotMHsn*. xvmm&ofttf&mzti&b. 

£*)§><<?>t-? IfW&r' t-IEIi $ tin h . i ii 
6) j ^#T£!.^T'£>!>. «Sfi*T\ ft^Wr- 



A Ydttftttt?* *- H ( L E D ) »i, Mf- 
^fEfSrVW XT^Zntt&USIStetiX * 

kwmv^^w-ti.^ hMctjtt 

i^fA, ftffifl. xWhn-?xfA>(X, atf 

[0003] ztihvmwxmknzmh^m&f^ 

U ^ A • -f y v^ASflSHJ ( A 1 G a I n N ) ) DM 

H3fr3< LfrU -etfUo&HlS^fUBo 

^•rSfc^XOTffitC^&XIffi^V^ (XPfS? 'J — ; defe 
ct free) JSfi££j£-f *«M>WSfcJ:^'C. *8»f ^ 

[0004 3 ft£&t&IM£* ai9WfcR«LT v^iK* 
fl^i o ^r*SA«Wffl ( 7V-T ) mxiiy r -fe -y b 

[000 5 3 ^ftr'U ^^tttl ^ti^^Ttfi^ 

[00063 i^Rffl^IUKBMfcftl-f''^ xSr^E-t 

[0 007 3 t* 5 L. ^7r-fr_h / \^lII^M«^ 

0i o/ cm 2 ) ^f4^t^^-TiSm^ : 5:l»-i:* i I.tti 
$iirv^4„ y^w^U^AS-ftlft (GaN)ll II 

*)i>£^mWlX'$)&. A;U^c7)GaN$rBg^$ 
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H^«GaNRfcfc4fc^tt»+'fcfc:, <sutur 
&^Tiftk&oT^I>^-Xg^£>#8i~t 
[0008] &*gW&E LOGtmiZ&tf&m&XffiW 

T^m^mK m i K»3&»*ir v>& . g a n&^bs; 

(nucleation) M 1 2*4, ^t7r^7itl05r 
Mo. Si0 2 -?X?«4, ttJRftRtfUWrtlGaNttJI 

iR**TsriBK:-r&Jsi6*^rLTv^. sio 2 -?*? 

£&1 6^4^-ri>rn-feX{4. Si0 2 W2 0fc 
^2 014, GaN^)SySS**6»f&. Ga 
NM*>rt««>HH= . WXBSWaG a N 2 2 tfjg 1 6 [ZM 
Hfo1ZltL&t&. «16fcJftJW&GaN2 2tt. TflS 

flffKSWLTV^. GaNii^il 2(4, 

r 4 Tffig 1 0 k ^t^W^S^&^Sf ; ^S^<0fe* 

014, fiJffl«rig'5ri)^4'T'{4^xh-C'S>l.^cOc7), G 

[0009] iSXPS^JSG a N 2 20Jft*&M"*2 0<0 

&£. ^-9-2 0(4, Ti&GaNffl&imi 2<r)W&*7 
uvf-th. Lfctf-Jt. *-9-2 0fr£>a&g-r&Ga 

T) . LfctfoT, ^K»£GaNK2 4S:«j£Ut 

[00 1 03 fltfri*rtSftj££li, *^)«dl*«<«* 

[00 113 

K. -ttL^amafuv^^-fitfiWjfiaikSiift. 

-9-7 TWm*$>limM4WltoT^ 

•chh. u—fT7u-zs3yiz£&ftmte. 

— ffcts (rt^fcS'x-MlF : homogenizer) k, S^<7)^ 
Htzb'-A^^fij$^SXT«y^kS:^krS. Wt 
« 'J V ^7 7 -f StBat/U-lf 7* is 3 
ffi^fi.oKflirc'**. ^ffcT^MxeOxt*?*:^ 

^ofcftt, 1 1 iSsSfl:flj«Wte«i«&^SE^r& 



[00 123 

f77t. U 'J-^lJl-yf+ybtX'yf^U 

[00133 ^%m<r>m<r>mm\t. ¥mwf<J 
*m&-thx?<y7t. m&i&moi.izvv-Amzm 

g&Ak LXi&m?hfzMzim&m'^V>T7*A&*: 
m&L. fio, Hco^< k t-oOBWW A *«83ftS 

Ji^XPi^fs^^a-z^-f^x^-yrk, k^isss 

»8tk LT^i-SfctoK+tfK***^^ k *>-o 
Ofi»BW««W**flJW"* -y 7°k . KtfXSKKap 
*«**>-tfc£l*8r< k t,-oo*»*f 

ySrfr 5 XT' -y^k, f^'^^^^it^^T'yr 
k, £-£X/CVS. k^/C, «m^cOX-r>y7°(4, ± 
IB-C3i^*fcWt« ill. <J^t4&v * . 

[00143 uzi&commte. fttmxitft 
[00153 *mie>2. vm^mt* ^mmx^m 

[00 1 63 **HJ<0J: Wv^®(4, ^Kmxli^BI 

*-vx-hh. 

[00173 *%pji<?)Z L>t,zitiiv>mmi&. x yj-ynt 

(chemicals) * U U-^JIt:SI318*ftfcftO 
[00 183 

[^Hj^HSfeco^3 *»BH^ftS@BS(4, Hk<-X 

(4, *^*ifefc«R-r«. *«Hflt4. i^MIA*fcgiS 

[00 1 93 H<0^<4, V-'ffA *- YmtWt? 
■4 ^— K ( LED ) <50«k d ^r^M *#fR*)±fc:j&g3 

^.(4, mm<X&tt#--Vl,*\^t%0)Si?tt:1bh 

mniz^ m^-xmmfrbttm-zmz. mntiz 
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«Tf fc*>fc. b'T *K»t4 - k#T§ * . b'TSrtfttt* 
^•C«0TW6. fl!J*>a»-Cli. ^-*^k. 

dktft^&^k&S. 

[00211 fc * fc* 4 - Krt 

( perforate** ) *$"C*&. KtftT****^*: 

. 5 it^ttjfiHTC* & £ k tf-c* « . 

[0022] aMftiflOjfetafi^WWi. a#?W^X y 

[0023] RfcJfift***— *££;><^ 

BStifc** -/rtt. U U b'Tfc LTteffi 

imt . b'r SrlSti- S tiflnW*r*i£**'W * * . 
[0024] K*J****te«>*8**« 'J ,J 

[0025] fl!*0*^XJifl!l^^*> 

[0026] «M«O£ft6Rtfll!!0>»fBli. 

[0027] m2mfm 1 1 k . ^x^ 1 1 

0A>\ Xf771000«<-At7r^7iil 1 

4^±ts»tfyB 1 1 2 a^t'/rio 

2 0t=-ce9UflUSl 12^±tCSi0 2 U'J-Xll 1 

LT, t7r^7/W^iBl 1 8*«$n 
&# ^_x^7r^fT®Kl 14<0Hffliitkl^J&l 

U^t. *7r-fT/80»**«>*1Hl 18 

T-isk^mLr. z.tiifmB®m 1 1 2£iio-c-f^ 
kiia-rs. sio 2 uu-^Jii i6**^**tTv^ 

■rili:*£< ijij-xjfSrX-y^y^i-Sx yf-^yh* 4 



4 8^£Xy*y^3*l&-fc^**te*>«*^ 

WW* i^'Jay, SiON, &r/£ < * 

tStflfilU. fHitfA 1 GaN, UN.AIN 

£6>ffi-ri>C:k III«Hfl»K£***** 

[0 0 28] 02 (b) t4. Si0 2 'J»J-*« (02 
( a ) fc*S*t& 116) »f7ri 0 2 OUT 'J 

.,710 2 OWftfcaffLT^* S i 0 2 

L-CV^. ^-9-1 2 4«>#««>«Ili, Jgl 22<D&«<r> 

11 factor) 14. ¥^^M2r^^^«^ y ^^~ 

~1 5//mT'£>&. 
[0029] 02 (O {4. ^-r-yri0 2 0^riH 
SUS^ ( If G a N ) Bg 1 2 6 
tLfz&V 02 (b) CtWt^-Ci^:^^ 
W*fl*«VYO*4. GaNll26(l ^124<D 

fcGaNKl 3 0iiftWa»«Sr*LT^4. &XP(S£? 
JgGaN^l 3 0WM*I*I**i««tt. mfo&E&B. 
oyJ?tc<bl>2®X*>h. Lfztf->X.**W*Z% 

<^§n§. 02 (c) 1^3*1-0^* 3 fc. Ga 
NJ»1 3 0<0jft^ti, 2O£0tfr|6])Sl7ayM32 

•c . iti«w^™<o<KXM**r« 1 3 o t u u 

■C§6. d^^-C. ^xy^&. WittH4-H6tH 
51 tT KIT KWBt* ^> k W^ffiT. $ 

[0030] «BflHLA:*^^2<0^Ci:^t^ 
«$W?XAl4 0i!)\ 03 (a) OT3 (b) tC 
*3*TO*4. Xf'yriOOOIl Htf^Lfct^klSl 
L/v:* ^ oTW^iJi^t^V^. 03 (a) $:# 
Bg-tSk. g5p^EL0G7 , O-b^t;*3V^T. JS14 
4f)jg^-r4^-f 1 4 2^§S9Jte££*tfH~&-k# 
U*»L, ^7771 0 2 0fc*$WC. Si0 2 

>j u-xs^2gp B 6 Tv^--y^$n?». miSFgT' 

{4. SW'SrJgl 4 4 (02 ( b ) at/02 ( c ) 

tt*js 1 2 2 k pwc* & ) Tt&wm&fm 1 4 5 
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l 4 2^9^^*^^^^**^*'™ 

[0031103 (b)^ Si °^^tif4i 
t*ifc«W>*xyN**v^ft. ^'J -/ri 4 6* 
*UO*. HWlWGaNiMa*'. * r !£I 
W** **142«y*ri46J* 
4 2 a«, WrtJW***^* 
* U *T 1 4 6 'J vri 4 6 KBHW** 1 4 4 

**riZl*m*. **>**>^; GaNIi ^ 

t-14 e^iS^^iW^^^^^^^^^^ 

ft G a Ntf'J 7714 6 * 'J 

ttfci-ft£fc»rft^ sy/K. **wt--*r 

KG a NBKOS** 2fgt~&ft • , . y „ . 

[0032] znft£xm.m®fmco±.izT^ 
*s*ift*feif. sot, «***T'"1* 

H3 (O ^^1080 
rtJ^T tmM*160*>\ «MHH»*GaNK14 

T/flOT®£ GaNll48OTny> ffl*>_t 3^ 
?M 6 4&tfl 6 6**BMtfe*t*. 
[0033103 (c)^iXfti^^^J 

[00341 H4 (a)li Xf7ri020^fi 
«B»KGaN»2 1 2cO±^fi£$ix^M-^^ 
7?0«rtrWN200»bW«.^200 

•W)*«B«KG a N 2 1 4 tf**t ****** . 
[0 0 3 51 04 (b)tt. Xf7ri020UI^ 



^SbW*. »««G.Ni2 1 21*. * 
Ss!o 2 ^2l6«o^^ Si 

G 2 **2 1 6«. WWW 2 1 8&^-*toTt 

i± 7f7ri0 2 0«:SiO 2 >J>J-;*Jf22 2 
^SiO 2 I(04 (b>«2 16*#»^. 

> ) <o«8t^i«Wfc*u\ ::*>8R? (^f7ri o 

0tSiO 2 WW«>t. H«GaNW)*« 
^fif^^WN^Sri-ft^fc-C'feft- 
[00371 05 (a) K**il*J:ok. Si0 2 * 

^^Xf240^f771O20^ 
K»2 2 0rtta»*S*L4. *M/i>*b2 4 0tt. * 
f7 n 0 2 0«Wfc«2 2 Ofc*H»**t* s i o 2 * 
2 2 2*WW*. *Ft<*M«SiUfeS i G 2 ®2 2 2 

^OWHiJWK**. iW5a * , * Sl °lIrS 
xvf^b ((P1^77TH77W r H 

r*ftv^> cf 4 /o 2 r9^rt*c«»t* ^ 

0 2 O^fcWSW ^St* 



[00381 05 (b) Sr#^ftk. 1 "^^ it 

N^lTXtt«»2 12*«, Si0 2 'J'J-^i244 

r Xf7n0 6 0«. GaNW^ 5 . Ga 

A M mfflX^^" (HVPE) ) SrttfflUT 
ffHSixft. GaN**)**** fiXHW*GaN^ 
X»±a^2 12*^SBB$iift. Lfc#oT,*rUVS 

^2 1 2t16to^ig H a H * < ^*^^^^ 4 ^' t% 

[00391 05 (O it. BB£-fftGaN*-*Xti» 

#2 1 2ttt^fc«fi^* > ^^! t4,S ? 
GaNH2 50«IU^7X;^UV^. * 

M2 5 4«ttv^^ £*ife*>fc»2 5 4 

U H3«tt«CvMS?:H«fKG a NMRI«2 5 OOJfflfc: 
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V) (4. *U^^ffl»ai«KGaN>irXI4«#2 
»fc*8¥att*-f ><4 «XPfiW*G a NBI2 5 0<O 

Lv^fSaSttia*. SKHi*«r(dl!2 5 0«)lI*fc»«W 
WROft»tfe*t»*. £tf>£iSStta4. K0>EISfcl&'& 

j£££*Ttfifc-f&«* (electrodeposition) X{4*<*> 

«7XvM4, Si0 2 yy-X/g2 4 4£ 
i»HSW:^f7n l 0 0X14 2 10 0«: 
x^t+yb (flitfHF) fc«3*iT, 

T. ^xyNC7)±iDJgi5^&W^12 18St/<-X^7 

[0 0 4 0] 06 (a) t^$<lTV^ K2 5 
0#. J^iS^L^-^i^J^fAM X^H>Jt3 

[0041] i-xmsifrknmmftmi* n%mm 

(X7°Wt4 : spreading) 8£iJl£B&£"f~& -I h 
<5gffli4. 7pyb(i3>'^^ h^T-^x^^-^TSrm 

9*^^firrs^fc-c. aeiwatsw^y- 

x^yf^ yffU A<nV\ifi. H6 ( b ) t^Stif 
Xf772 0 8 0«:, ^X^cO^O^XPS 
®%G a NRdtt 2 5 0 *>±fc .III tHWHM*** 2 
8 0 tffcgSilS . EPSStlW&fW * 2 8 0 14. 
MQW8HtfRW2 8 2JW^M : r#P^-f^ / f 

4*iHSi£*l6. ^^3V^7h284 (WitfP 
fflJny^M fW;*2 8 0tf>liafcO±fcii8t£ 
*U>. nli3y^^b286^J:9^3y^^h^\ ft 
*MSJI2 5 0«KX»4iS«fc«l«Wte»**^*. 
Bfl t>H)Hz , tVnM *14 . p 0SI#LtX(4 n fflS#±tf>v *W 

-< *2 8 owx.^fr^zmznx\ immbw * 

•fe-y M4. i OWC J: OZmizR^i 9fflafc«yi3 
^*i<bt4. *hyy^97 4*«kL*v^. ^ 



[0042] ELtfclMfl L^^rS^K^LT . #St*r 
7 ril0 0Xt4tt§W&#8i*T-y72 1 0 0£{&i 
-t&ZttfTSh. 17(a) 14. GaN&£3 0 2££- 
tf>x^3 0 0£flivvt^4. >>xy\3 0 0{4. Sfefcgt 

05 (c) WWUCftfcafKSHRLTV* 
GaN|g|3 0 2i4. Si0 2 'J <J-*JB3 1 OtfU: 
(SfiFfcLT^*. SiO z 131 0(4. <-^t7r^ 
TS1S3 1 6<3±£lfcB3itfc18BJ£H3 1 2C9±Klf 

[0043] H7 (b) f4. h'T^Ofc^tr^x^S: 
i^tv^i. dft^t'Tte. S i 0 2 Jf 3 1 Odtt 
£7?*X££LT^ffiirl>. t*73 2 0t4. fc^WT 
i/Xh • -f^yb'-AX-yf-y^ ( C A I BE) <0X 0 
^3i^^x-y^y^^J:o-Cx-yf-y^$ixl». $ 
fcfc. t'T 3 2 0(4. *f£L<t4. Witf^x^SOO 

14. S i0 2 lWl$« S i 0 2 leiWifcA 

[0044] t'TiffltiLZttftfkKi* 9tlzm,WLfz£ o 

*»^«t*c:t (^7/21 oo) iiiowrcft 

SOT. i«««W)BWSrJ3lTfc:ttW&. f^^« 

moo) tfcfcii. mTfcK^stLsaw<o-i»«o 

[0045] d8 (a) {4. *0±tf^^321*« 

ZtihbZte, h'T3 2 0^>4'Ct>V^< 3 2 

2 . -eniC J: ott'73 2 0 <0«*«fi«$ ft* 

2 0OlS{i. ^^^3 2 2^m-ri>ioCTi^ : 5: 

[0 04 6] t*73 2 0SiHftt4 , J , J-^*3 10^ 

IWX.yfy/^t'J U-XH3 1 Q0)±.\<Z*9!V 

mz. m><<ry%mwb&. muz. mhu^xh-r^ 
7*&mLx. *?)v<nvm<nmz\LT3 2omfw 
-xm3 1 otm&thzbtfx-^h. m>wfc<nwb 

/n 7 fy/7o^x^fflU'jy-^i3 i owl 

fcut«[$iifc^ ?n^i&*^£ - fc*^* ^> . y y 

)13 1 OWt'W* 7 )Wtm*Wi<'Z btfX'Z t> 

izm^tm^Mizi^ rvfivim^wbtfhh. tv 
nvrnx-K. y y-xi3 1 o»4. 

izmLX^'T320eom<r>mzX^X^h(r>X. 
[0 04 7] H8 (b) (4. t'T 3 2 OmzimZtlZ 
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h. *M^'*r-7*7:/3 3 0J4, ^\%WS^X 

7*1 08 0^0 i£i©$ft6*?^#s i 0 2 

13 10cO±Htt«§^-^^<'o Si0 2 J131 
0<7)±l,ztmZtlte**MZ* SiO 2 (0X7f^5i 

ffi!|3y??hJi) ^W*3 2 10±K*t1*§*i 

J s'-i- 4 ^ 3 4 0 k tf* hWJAh 
( U A — > n' ; remover ) 4: o T $ . 
[0048] 09 (a) »i. *r-US/**r-3 4 4tf)Hfc 

ti, b'r3 2 0*atfeS i O z H3 1 0«X7f^ 
t. **7U#'J U-XB3 1 0CD±.l,ZtmZtl$>t. * 

Jf fr^* - k 6 . Lfc 
J: d C, U 'J 3 1 0li*«Wt^ »J-T* 
SCOT. SiO 2 J13 10l4. ^X/N2rx«y^y b 
(WitfHF) £&tZtliZ£iXX.<y + ymtlft 

h, hfh:, witflWk^ua^attfs iONt*tHfi 

[0 0 4 9] 09 (b)lli7f^^fi* 
lM<-Xt7r^TSi (09 ( a ) [Ztetfh 3 1 
2&t>'3 1 6 ) a^JH^ftfca^x^SrfllivtV* 
&. ±.frt>3A® (b77- t'a-) 14, AAtTftfe 

£. ;<?;W:jy??hJf 34 6 (f«itfn«=7y^^ 

M GaNi30 2<Ai&sw>±fc*r>' 3 vc*» 
[0050] 01 o (a) a, y y-xJfv^t'T£Jg 

i*^SS'l^££ffiV^I>. b'74 0 4£* 

-r6*-*£«4 0 2 Sr-^tf ^xa4 0 0#*3*vtv^ 

^om-tis b'r4 0 4(i. amnmcov^m 

•feXom^-^S^4 0 2(cl£tt^ix/c. LfrU b* 
T4 0 414. ^x;\7°abX¥lt£:fctt£ffi^rci£ 
Jtfeflftifc*«T*6. ^JjtB4 0 8«b*T4 0 4*« 

X\ b'74 0414. ffi&f$M4 0 8 Sril^-C^TV^ 
Z.fytX. b'74 0 4f4. yy-XJf4 10£>IoT 
g^vt^S. b*7 4 0 408fl£*Xtfc:*sW"&&£tf>o'fc 

JI14. 0£tt*SivO^. RWc, v%<<b*^U'J 



-*JB*ma<. tT4 0 4«Wtt«±C*WltS*l»*^ 
b'T 4 0 4 coHM-h^ U 'J -XJf <0*fc1Si4 . 0C(4t5 
3ftWflrv\ y y-x®4 1 014, fll#i&]j££S:*tr 
tt$RtJ:o-CJftSS<iA:H4 1 Atl&ith* ®Xli. 
R4 1414, ^fcb*74 0 4*«dJ:3tc«#tfi'O* 
«C£S"C**;b»rC1±2rV*. K#b*7££££ 
go^ifo^l Wi.tfb*rwiiS. &*>*#foJ££a[ 

[005 1 ] b'74 0 4 14. L<t4«*«^«K^ 

-C (WiifBWtJW>»K) IStt A 
SWWi* jfc9 0jumOb*T£g^£»rffi"?*>*- *» 

iOftffcWSfifflSnikStli. b'T4 0 4 
14 , * h V V ic ± o T r ? ^ $ ix& <#gl43SV * . 
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